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Description 

BACKGROUND OF THE INVENTION 

5 1) Field of the Invention: 

The present invention relates to a production method of an expansion-molded article and a filling apparatus of 
foamed particles of a thermoplastic resin for use in such a method. 

10 2) Description of the Related Art: 

Foams of thermoplastic resins have characteristics and properties such that they are light-weight and excellent in 

thermal insulating property and cushioning property. Therefore, the foams are widely used in various shapes or forms 

in thermal insulating materials, cushioning materials, packaging materials, etc. As a method of producing such foams, 
is there has been widely known the foamed-in-place molding in which a thermoplastic resin is first of all impregnated with 

a blowing agent, the thermoplastic resin is expanded to produce foamed particles, and the foamed particles are then 

filled into a mold and heated with steam or the like, thereby expansion-molding them. 

At the early time the foamed-in-place molding started to be used in industry, the foamed particles were fed under 

pressure by compressed air or the like to fill them in an amount as full as possible into the mold, thereby molding them. 
20 According to this method, the constant volume of molded articles can be obtained. However, such a method involved a 

drawback that the constant weight of molded articles can not be obtained because scattering of amounts of the foamed 

particles to be filled into the mold becomes extremely great due to scattering of pressures upon filling under pressure! 

densities and particle sizes of the foamed particles, etc. As described in Japanese Patent Application Laid-Open No. 

271 17/1987, it has accordingly been used to measure the volume of foamed particles by means of a metering device 
25 so as to always fill a fixed volume of the foamed particles into a mold. 

According to the method wherein the volume of the foamed particles is measured to fill them, the constant volume 

of the foamed particles is always filled into the mold. It is therefore possible to provide the constant weight of molded 

articles so long as the foamed particles always have a fixed expansion ratio (density). Even if expansion of the thermo- / 
plastic resin particles are conducted under as much control as possible in the production process of the foamed particles, 

30 it is however difficult to entirely do away with the scattering of expansion ratios of the resultant foamed particles. In the 
method wherein the fixed volume of the foamed particles are always filled into the mold to mold them, the resultant 
expansion-molded articles therefore vary in density and weight due to scattering of the expansion ratios of the foamed 
particles. In conclusion, the method wherein the volume of the foamed particles to be filled is kept constant could not 
furnish a solution for the provision of always the constant weight of molded articles. With the manufacture of a variety 

35 of precise industrial products, there has been a demand for making the weight of every products uniform in recent years 
in particular (for example, core materials for automobile bumpers). The conventional method could not meet such a 
demand. 

SUMMARY OF THE INVENTION 

40 

With the foregoing in view, the present invention has as an object the provision of a production method of an expan- 
sion-molded article, by which the demanded constant weight and volume of molded articles can be provided even if 
foamed particles somewhat scatter in expansion ratio, and a filling apparatus of foamed particles of a thermoplastic resin 
for use in such a method. 

45 In one aspect of this invention, there is thus provided a method of producing an expansion-molded article by filling 
foamed particles of a thermoplastic resin into a mold and then causing the foamed particles to expand and fusion-bond 
under heat, characterized by the step of measuring the weight of the foamed particles to be filled to fill a fixed weight of 
the foamed particles into the mold, thereby expansion-molding them. 

In another aspect of this invention, there is provided a filling apparatus of foamed particles of a thermoplastic resin, 

so comprising a weigh hopper equipped with a weighing means; a foamed particle feeder adapted to control the amount 
of the foamed particles of the thermoplastic resin to be fed to the weigh hopper according to the weight of the foamed 
particles contained in the weigh hopper; a particle feed hopper adapted to temporarily keep a fixed weight of the foamed 
particles, which have been weighed in the weigh hopper, and then to transfer them; and a filling machine for filling the 
foamed particles into a mold. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other objects, features and advantages of the present invention will becomes apparent from the 
following description of the invention and the appended claims, taken in conjunction with the accompanying drawings, 
5 illustrating one embodiment of the present invention, in which: 

FIG. 1 is a schematic illustration of an apparatus according to one embodiment of this invention; and 
FIG. 2 is a schematic plan view of a weigh hopper as a part of the apparatus. 

w PETAIIEP PESCRIPTION OF THE INVENTION ANP PREFERREP EMBQPIMEN TS 

As exemplary base resins for the foamed particles of the thermoplastic resin useful in the practice of this invention, 
may be mentioned polyolefin resins such as low-density polyethylene, linear low-density polyethylene, high-density pol- 
yethylene, polypropylene, ethylene-propylene random copolymers, ethylene-propylene block copolymers, and mixtures ■ 

is of two or more these resins; styrene resins such as polystyrene, poly-p-methylstyrene, styrene-maleic anhydride copol: 
ymers, styrene-acrylonitrile copolymers, styrene-butadiene-acrylonitrile copolymers; polyvinyl chloride; vinyl chloride- 
vinyl acetate copolymers; polyvinylidene chloride; and the like. 

The foamed particles used in this invention can be obtained in accordance with a method in which resin particles 
containing a blowing agent therein are expanded under pressure in a pressure vessel, a method wherein a resin and a 

20 blowing agent are melted and kneaded in an extruder, the resultant melt is extruded and expanded in the form of a strand 
and the strand is then chopped into foamed particles, a method wherein resin particles and a blowing agent are dispersed 
in a dispersion medium in a pressure vessel, the resultant dispersion is heated under pressure to impregnate the resin 
particles with the blowing agent and the dispersion is then released under atmospheric pressure to expand the particles, 
or the like. 

25 Although the foamed particles obtained in the above-described manner are left to stand under atmospheric pressure 
after the expansion to age them, they may be treated under pressure with, in general, an inorganic gas, preferably, an 
inorganic gas containing nitrogen in a greater amount such as nitrogen gas or air to incorporate the inorganic gas in the 
particles, thereby applying an internal pressure (in general, a pressure higher than 0.2 kg/cm 2 - G in terms of gauge 
pressure) to the foamed particles prior to their molding in a pressurizing tank. 

30 The foamed particles optionally applied with the internal pressure are weighed so as to fill them in a fixed weight 
into a mold. The weight of the foamed particles to be filled into the mold is preset from the internal volume of a mold to 
be used and the density of the foamed particles according to the desired density of an intended molded article. If foamed 
particles of, for example, an ethylene-propylene random copolymer, which have an internal pressure of about 0 
kg/cm 2 • G, are weighed and filled into a mold having an internal volume of 1 5 x 1 0 3 cm 3 to attempt to obtain an intended 

35 molded article having a volume, V 2 of (15 x 10 3 ) x 0.985 3 supposing the shrinking of the molded article is 1 .5%, and a 
desired density of 0.06 g/cntf, the weight of the foamed particles to be filled into the mold is preset to (15 x 1 0 3 ) x 0.985 3 
x 0.06 = 860 g. The weight of the foamed particles to be fill is preset in the above-described manner, and they are always 
filled in the thus-preset weight into the mold. 

The foamed particle are weighed to fill them into the mold in such a manner. When an intended molded article 

40 having a volume, V 2 of (15 x 10 3 ) x 0.985 3 and a density of 0.06 g/cm 3 is now attempted to obtain, the weight of the 
foamed particles is preset to 860 g as described above. At this time, supposing the bulk volume of the foamed particles 
to be filled before filling and the volume of the intended molded article are V 1 and V 2 , respectively, the foamed particle 
may be filled into the mold by the conventional filling method such as a cracking filling method, in which the mold is not 
completely closed to make the internal volume of the cavity greater by a certain volume (this increased volume is called 

45 cracking), the foamed particles are fully filled into the mold by a pneumatic conveying means making use of a gas of 1 - 
3 kg/cm 2 ■ G without substantially compressing the foamed particles, and the mold is then completely closed, when the 
V<\N 2 value is 1 .50 or lower. When the Vi/V 2 value exceeds 1 .50, it is difficult to fill them by the cracking filling method. 
In such a case, it is preferable to use a special filling method as described in Japanese Patent Application Laid-Open 
No. 212131/1987, in which foamed particles are filled into a mold, which has been pressurized in advance, using a 

50 pressurized gas in a pressurizing tank. Such a method involves a potential problem connecting with increased cost 
because of, for example, use of particular equipments. On the other hand, when foamed particles are compressed and 
filled into a mold by pressurized gas (2-5 kg/cm 2 - G), but a mold is not pressurized, whereby the foamed particles are 
fully filled in the mold in a state that the foamed particles have been compressed (hereinafter referred to as pressurizing 
filling method) , they take the form of forced filling if the V<\N 2 value is higher than 1 .50, so that there is a potential problem 

55 that scattering of sectional densities of the resultant molded article occurs. 

Secondly, from the viewpoint of the secondary expandability, when the \I<\N 2 value is at least 0.94, it is possible to 
obtain a sufficiently good molded article without applying any internal pressure to the foamed particles in a pressurizing 
tank (internal pressure o1 the particles: about 0 kg/cm 2 ■ G). On the other hand, when the vyv ? value is at least 0.80 
but lowet than 0.94, and exceeds the limit oi the secondarily expanding abiiit> of the ioameo particle to U. liliec, there 
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is a potential problem that a molded article conforming with a mold can not be obtained due to insufficient secondary 
expansion such as failure of fusion-bonding and occurrence of interstices even if the filling weight is correct. It is hence 
preferable to use, for example, a method in which the internal pressure of the foamed particles is made higher than 0 
kg/en* • G (usually, 0.2-2.0 kg/cm* • G) in order to secure the secondary expanding ability of the foamed particles to a 

5 sufficient extent in a pressurizing tank. Further, when the ViN 2 value is lower than 0.80, it is necessary to use special 
foamed particles obtained by applying an internal pressure to foamed particles to a considerably great extent, thereby 
highly increasing their expanding ability. The use of such foamed particles connects with increased cost and moreover, 
involves a potential problem that scattering of sectional densities of the resultant molded article occurs. 

From the reasons described above, when molded articles are attempted to obtain by using the conventional appa- 

w ratus and heating foamed particles with steam of a usual pressure of 2.0-4.5 kg/crr* • G to mold them, it is possible to 
always obtain good-quality molded articles having a fixed weight and a fixed density if a fixed weight of the foamed 
particles are always filled into a mold and a filling rate is 0.8 ^ 1 .50. 

By the way, when foamed particles applied with an internal pressure are weighed and filled, it is necessary to add 
the weight of the gas contained in the particles, co, which is found from the relationship of the equation of state ot gas: 

is PV = ((o/M)RT , to the weight preset. 

One embodiment of the present invention will hereinafter be described with reference to the accompanying drawings. 
FIG. 1 illustrates a filling apparatus according to one embodiment of the present invention. In FIG. 1, numeral 1 
indicates a raw material hopper. Foamed particles of a thermoplastic resin in the raw materia! hopper 1 are transferred 
to a weigh hopper 3 by a foamed particle feeder 2. The foamed particle feeder 2 is constructed so as to be capable of 

20 controlling the amount of the foamed particles of the thermoplastic resin to be fed to the weigh hopper 3 according to 
the weight of the foamed particles present in the weigh hopper 3. The control of the amount of the foamed particles to 
be fed to the weigh hopper 3 can be conducted, for example, in the following manner. Trie foamed particle feeder 2 is 
made up so as to make it possible to preset the feeding speed to several stages, whereby the feeding speed of the 
foamed particles is reduced by stages as the weight of the foamed particles fed to the weigh hopper 3 comes near the 

25 intended weight. Alternatively, the foamed particle feeder 2 is made up so as to make it possible to preset the feeding 
speed steplessly, whereby the feeding speed of the foamed particles is reduced continuously as the weight of the foamed 
particles fed to the weigh hopper 3 is increased. Any feeders may be used as the foamed particle feeder 2 so long as 
they permit the control of the feeding speed. As examples of such a feeder, may be mentioned a belt feeder, helical 
screw feeder, table feeder, rotary feeder, injection feeder, etc. These feeders may be used in combination with each 

30 other. The helical screw feeder is particularly preferred. 

The weigh hopper 3 is provided with load cells 4 as a weighing means. The load cells 4 are attached, for example, 
by providing a collar 5 around the weigh hopper 3 and joining the load cells to and between this collar 5 and a hopper 
supporting frame 6 as illustrated in FIG. 2. In this invention, the foamed particles are weighed together with the weigh 
hopper 3 of a heavy weight. It is therefore preferable to provide a plurality of load cells. The provision of the plural load 

35 cells make H possible to decrease a load applied to each load cell. It is hence possible to measure the weight of the 
foamed particles light as compared with the weigh hopper 3 with precision. The number of load cells varies with the 
weight of the weigh hopper 3, the weight of the foamed particles to be weighed, the required accuracy in weighing, etc. 
It is however preferable to provide 2-5 load cells in general. As the weighing means, may be used, in addition to the load 
cell, any kinds of means, such as a direct-reading balance and spring balance so far as their accuracy in weighing allows. 

40 A fixed weight of the foamed particles weighed in the weigh hopper 3 are then fed to a particle feed hopper 7. At 
this time, whether the foamed particles remain in the weigh hopper 3 or not is judged by the load cells 4 as the weighing 
means. If the foamed particles in the weigh hopper 3 are not fully fed to the particle feed hopper 7, but remain in the 
weigh hopper 3 (in particular, when the foamed particles are charged with static electricity, they tend to remain in the 
weigh hopper 3), it is necessary to completely transfer the foamed particles in the weigh hopper 3 to the particle feed 

45 hopper 7 by taking a measure such as air blowing (preferably, blowing of air electrified with both plus and minus charges). 
The foamed particles are once held in the particle feed hopper 7 and then fed therefrom to holding hoppers 8a-8d, 
for example, by compressed air supplied through a compressed-air supply pipe 13. In FIG. 1, an example making use' 
of a multi -cavity mold 9 is illustrated. The fixed weight of the foamed particles, which have been weighed in the weigh 
hopper 3 and transferred to the particle feed hopper 7 to be held therein, are first of all transferred, for example, to the 

so holding hopper 8a. On the other hand, another batch of foamed particles are successively weighed in the weigh hopper 
3. The thus-weighed foamed particles are then transferred from the particle feed hopper 7 to the holding hopper 8b. In 
the similar manner, respective batches of foamed particles are in turn transferred to the holding hoppers 8c and 8d. By 
the way, the holding hoppers 8a through 8d possess a function as a pressurizing tank. The filling apparatus according 
to the present invention is constructed in such a manner that a fixed weight of the foamed particles are surely transferred 

55 from the particle feed hopper 7 to one of the holding hoppers 8a-8d by switching their destination to be transferred by 
change-over valves 10a-10d. The foamed particles transferred to the holding hopper 8a-8d are respectively filled into 
mold cavities 12a-12d of the multi-cavity mold 9 by respective filling machines 1 1a-1 1d connected to the holding hopper 
8a-8d. In the above-described manner, the fixed weights of the foamed particles are respectively filled into the mold 
cavities I2a-i2d. When a pressurizing and decompressing valve it. provided in each o\ the holding hoppers Sa-8d tc 
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permit the increase and decrease of the pressure within each of the holding hoppers 8a-8d. filling process can be 
conducted speedily, for example, upon the compression of the foamed particles in the holding hopper and filling into the 
cavity by the pressurizing filling method. 

When the multi-cavity mold is used as described above, holding hoppers of the number corresponding to the number 
of the cavities in the mold are provided to feed the foamed particles from the holding hoppers to their corresponding 
cavities by respective filling machines. Such a construction can ensure that fixed weights of the foamed particles, are 
,fed to a plurality of the filling machines by only one weighing hopper. On the other hand, when a one-cavity mold is used, 
it is not always necessary to provide the holding hopper. 

The foamed particles filled into the mold cavities 12a-12d are heated with the conventionally-known heating means 
such as steams to mold them. 

[Examples] 

The present invention will hereinafter be described in further detail by the following examples. 
Examples 1 -8: 

Each of foamed particle samples shown in Table 1 was weighed, and the fixed weight of the foamed particle sample 
thus weighed was filled into a mold having an internal volume of 15 t by the cracking filling method, and heated with 
steam of its corresponding pressure shown in Table 1. In the above-described manner, each of the foamed particle 
samples was continuously molded 20 times. The desired weights and densities of intended molded articles, the weights 
and densities of molded articles practically obtained, and the densities and preset filling weights into the respective 
molds of the foamed particle samples used in the molding are shown in Table 1 and/or Table 2. Properties of the resulting 
molded articles are also shown in Table 2. 

Incidentally, in Examples 3 and 7, foamed particle samples whose internal pressures were increased to 1 kg/cm 2 ■ G 
were used, while in Examples 4 and 8, the foamed particle samples were filled in respective 15 / molds free of any 
cracking by a pressurizing filling method, thereby molding them. 

Comparative Examples 1 & 2: 

Fixed volumes of foamed particle samples shown in Table 1 were separately filled into the same mold as those used 
in the examples, which had been provided with a cracking of 1 1, using a conventional feeder by cracking filling method, 
and then heated with steam of their corresponding pressures shown in Table 1, thereby continuously molding them 20 
times. The desired weights and densities of intended molded articles, the weights and densities of molded articles 
practically obtained, and the densities and preset filling volumes into the respective molds of the foamed particle samples 
used in the molding are shown in Table 1 and/or Table 2. Properties of the resulting molded articles are also shown in 
Table 2. 
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Table 1 
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Properties of foamed particles used 


Pressure of steam for 
molding (kg/cm 2 ■ G) 


Filling amount into moid of 
foamed particles (preset value) 




Kind of base resin 


Average bulk 

Vdioiijr lu/vi II J 




Weight (g) 


Volume (I) 


Ex. 1 


Ethyl ene-propyi ene 
random copolymer 


0.053 


3.5 


873 




Ex. 2 


ditto 


0.060 


ditto 


ditto 




Ex.3 


ditto 


0.068 


ditto 


883*3 




Ex.4 


ditto 


0.043 


ditto 


873 *4 




Ex.5 


ditto 


0.041 


ditto 


675 




Ex.6 


ditto 


0.047 


ditto 


ditto 




Ex. 7 


ditto 


0.053 


ditto 


685*3 




Ex. 8 


ditto 


0.033 


ditto 


675 M 




Comp. Ex. 1 


ditto 


0.053 


ditto 




16 


Comp. Ex. 2 


ditto 


0.041 


ditto 




ditto 



*3: Foamed particles applied with an internal pressure in a pressurizing tank. 

*4: Foamed particles were compressed and then filled by the pressurizing filling method. 
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*1: The scattering of densities and weights of 20 

molded articles in each example or comparative example was 

evaluated in accordance with the following standard: 

q . . . Scattering smaller than +3% as to all 
molded articles; 

A . . • Scattering in a range of +3 - ±5 as to 
some of the molded articles; and 

x ... Scattering greater than ±5 as to some of 
the molded articles. 

*2: The fusion bonding property of each molded 

article was evaluated in accordance with the following 

standard: 

q . . . Non-interparticle breakage occurred on 

more than 80% of the molded article upon its 
destruction; 

A ... Non-interparticle breakage occurred on 50- 
80% of the molded article upon its 
destruction; 

x ... Non-interparticle breakage occurred on less 
than 50% of the molded article upon its 
destruction; 



ADVANTAGES QF THE INVENTION 

According to the present invention, the following effects have been brought about Since the weight of foamed par- 
ticles is measured to always fill a fixed weight of the foamed particles into a mold on the basis of its preset value, thereby 
molding them, no scattering of volumes and weights of the resultant molded articles occurs even when the foamed 
particles somewhat scatter in expansion ratio, so that uniform molded articles can always be obtained. Since the foamed 
partides are also filled within a range of limited packing rates, it is possible to obtain excellent molded articles free of 
inferior in interparticle fusion bonding. Moreover, when a fixed weight of the foamed particles are filled and molded in' 
such a manner that a V^N 2 value becomes at least 0.94, it is possible to obtain sufficiently good molded articles without 
applying an internal pressure to the foamed particles by a pressurizing treatment in a pressurizing tank or the like. 

Besides, the filling apparatus according to this invention can always fill a fixed weight of foamed particles into a mold 
to mold them. Therefore, it is possible to provide the demanded constant weight and volume of molded articles. Even 
when a multi-cavity mold is used, fixed weights of foamed particles can be always fed to a plurality of cavities by only 
one weighing device. Furthermore, when holding hoppers of the number corresponding to the number of the cavities 
are provided between respective filling machines and particle feed hoppers, a fixed weight of the foamed particles can 
be fed into each of the cavities and moreover, an advantage is brought about, for example, upon compressing the foamed 
partides to fill them into the mold by the pressurizing filling method. In addition, when a helical screw feeder is used as 
a foamed partide feeder for feeding foamed partides to a weigh hopper, the fixed- weight feeding can be rapidly per- 
formed, and the specification of weighing from a large quantity to a small quantity can be enlarged. When a plurality of 
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load cells are provided as a weighing means by joining them to the weighing hopper, the weight of foamed particles can 
be measured with high accuracy. 

Claims 

5 

1 . A method of producing an expansion-molded article by filling foamed particles of a thermoplastic resin into a mold 
and then causing the foamed particles to expand and fusion-bond under heat, characterized by the step of measuring 
the weight of the foamed particles to be filled to fill a fixed weight of the foamed particles into the mold, thereby 
expansion-molding them. 

10 

2. The method as claimed in claim 1 , wherein the fixed weight of the foamed particles are filled at a filling rate of 0.8 
s y^N 2 * 1 -50 in which means a bulk volume of the foamed particles to be filled before filling and V 2 denotes a 
volume of an intended molded article, said and V 2 being expressed in terms of cm3, thereby expansion-molding 
them. 

15 

3. The method as claimed in claim 1 or 2, wherein the foamed particles of the thermoplastic resin are particles obtained 
by expanding particles of the thermoplastic resin, which contain a blowing agent therein, underpressure in a pressure 
vessel. 

20 4. The method as claimed in claim 1 or 2, wherein the foamed particles of the thermoplastic resin are particles obtained 
by melting and kneading the thermoplastic resin and a blowing agent in an extruder, extruding and expandingjthe 
resultant melt in the form of a strand and then chopping the strand into particles. 

5. The method as claimed in claim 1 or 2, wherein the foamed particles of the thermoplastic resin are particles obtained 
25 by dispersing particles of the thermoplastic resin and a blowing agent in a dispersion medium in a pressure vessel, 

heating the resultant dispersion under pressure to impregnate the resin particles with the blowing agent and then 
releasing the dispersion under atmospheric pressure to expand the particles. 

6. The method as claimed in any one of claims 3-5, which comprises leaving the foamed particles obtained by the 
30 expansion to stand under atmospheric pressure to age them, subjecting the foamed particle thus aged to a pres- 
surizing treatment with an inorganic gas to apply an internal pressure to the foamed particles in a pressurizing tank, 
measuring the weight of the foamed particles thus applied with the internal pressure, and then filling a fixed weight 
of the foamed particles into a mold, thereby molding them. 

35 7. The method as claimed in any one of claims 3-5, which comprises leaving the foamed particles obtained by the 
expansion to stand under atmospheric pressure to age them, measuring the weight of the foamed particles, and 
then filling a fixed weight of the foamed particles at a filling rate of 0.94 * ^ 1.50, thereby molding them. 

8. The method as claimed in any one of claims 1 -7, wherein the foamed particles filled into the mold are heated with 
40 pressurized steam of 2.0-4.5 kg/cm 2 • G, thereby molding them. 

9. A filling apparatus of foamed particles of a thermoplastic resin, comprising a weigh hopper (3) equipped with a 
weighing means; a foamed particle feeder (2) adapted to control the amount of the foamed particles of the thermo- 
plastic resin to be fed to the weigh hopper (3) according to the weight of the foamed particles contained in the weigh 

45 hopper (3); a particle feed hopper (7) adapted to temporarily keep a fixed weight of the foamed particles, which have 
been weighed in the weigh hopper (3), and then to transfer them; and a filling machine (11) for filling the foamed 
particles into a mold. 

10. The filling apparatus as claimed in claim 9, wherein several holding hoppers (8) are provided between the particle 
so feed hopper (7) and the filling machine (11). 

1 1 . The filling apparatus as claimed in claim 9 or 1 0, wherein the foamed particle feeder (2) is a helical screw feeder. 

12. The filling apparatus as claimed in any one of claims 9-11, wherein the weighing means comprises a plurality of 
55 load cells (4) joined to the weigh hopper (3). 
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PatentansprGche 

1 . Verfahren zur Herstellung eines geschaumten Gegenstandes durch Einf ullen von geschaumten Teilchen eines ther- 
moplastischen Kunststoffes in eine Form und dann Veranlassen einer Expansion und einer Schmelzverbindung 
unter Hitze der geschaumten Teilchen, gekennzeichnet durch den Schritt, daB das Gewicht der einzufOIIenden 
geschaumten Teilchen gemessen wird, um ein festgelegtes Gewicht der geschaumten Teilchen in die Form einzu- 
fullen, worauf diese Teilchen geschaumt werden. 

2. Verfahren nach Anspruch 1 , 

wobei das festgelegte Gewicht der geschaumten Teilchen bei einer Fullrate von 0.8 * y^f\/ 2 <; 1.50 eingefQIlt wird, 
wobei mit Vi ein Massenvolumen der einzufOIIenden geschaumten Teilchen vor dem EinfOllen und V 2 ein Volumen 
eines beabsichtigten geformten Gegenstandes bezeichnet und V! und V 2 in Angaben von cm3 ausgedruckt sind, 
worauf diese geschaumt werden. 

i 

3. Verfahren nach einem der AnsprOche 1 Oder 2, 

wobei die geschaumten Teilchen des thermoplastischen Kunststoffes Teilchen sind, die durch Expansion von Teil- 
chen des thermoplastischen Kunststoffes, welche ein Treibmittel darin enthalten, unter Druck in einem DruckgefaB 
erhalten wurden. 

4. Verfahren nach einem der Anspruche 1 oder 2, 

wobei die geschaumten Teilchen des thermoplastischen Kunststoffes Teilchen sind, die durch Schmelzen und Kne- 
ten des thermoplastischen Kunststoffes und eines Treibmittels in einem Extruder, Extrudieren und Expandieren der 
resultierenden Schmelze in Form eines Stranges und dann Zerhacken des Stranges zu Teilchen erhalten wurden. 

5. Verfahren nach einem der Anspruche 1 Oder 2, 

wobei die geschaumten Teilchen des thermoplastischen Kunststoffes Teilchen sind, die durch Dispergieren von 
Teilchen des thermoplastischen Kunststoffes und eines Treibmittels in einem Dispergiermedium in einem Druckge- 
faB, Erhrtzen der resultierenden Dispersion unter Druck zum Impragnieren der Kunststoffteilchen mit dem Treibmittel 
und dann Auslassen der Dispersion unter atmospharischem Druck, um die Teilchen zu expandieren, erhalten wur- 
den. 

6. Verfahren nach einem der Anspruche 3-5, 

wobei die durch Expansion erhaltenen geschaumten Teilchen unter atmospharischem Druck stehend belassen 
werden, um diese zu altern, die derart gealterten geschaumten Teilchen einer Druckbehandlung mit einem anor- 
ganischen Gas in einem Druckbehaiter unterworfen werden, um in den geschaumten Teilchen einen Innendruck 
aufzubauen, Messen des Gewichts der so mit dem Innendruck versehenen geschaumten Teilchen und dann Ein- 
fOllen eines festgelegten Gewichts an vorgeschaumten Teilchen in eine Form, worauf diese geformt werden. 

7. Verfahren nach einem der AnsprOche 3-5, 

wobei die durch die Expansion erhaltenen geschaumten Teilchen unter atmospharischem Druck stehend belassen 
werden, um diese zu altern, Messen des Gewichts der geschaumten Teilchen und dann EinfOllen eines festgelegten 
Gewichts der geschaumten Teilchen bei einer Fullrate von 0.94 ^ M^N 2 ^ 1.50. worauf diese geformt werden. 

8. Verfahren nach einem der AnsprOche 1 -7, 

wobei die geschaumten Teilchen, die indie Form eingefullt wurden, mit Druckdampf von 2.0-4.5 kg/cm2 • G erhitzt 
werden, worauf diese geformt werden. 

9. FOIIvorrichtung fur geschaumte Teilchen eines thermoplastischen Kunststoffes, enthaltend einen Wiegetrichter (3), 
der mit Wiegemittein ausgerustet ist; einen Forderer (2) for geschaumte Teilchen, angewendet fOr die Regelung der 
zum Wiegetrichter (3) zu fdrdernden Mengen an geschaumten Teilchen des thermoplastischen Kunststoffes gemaB 
dem Gewicht der geschaumten Teilchen, die im Wiegetrichter (3) entharten sind; einen Teilchenzufuhrtrichter (7), 
angewendet zum zeitweisen Aufnehmen eines festgelegten Gewichts der geschaumten Teilchen, welche im Wie- 
getrichter (3) abgewogen worden sind, und dann zum FOrdern dieser; und eine Fullmaschine (11) zum EinfOllen 
der geschaumten Teilchen in eine Form. 

10. FOIIvorrichtung nach Anspruch 9, 

wobei mehrere Hartetrichter (8) zwischen dem Teilchenzufuhrtrichter (7) und der Fullmaschine (1 1 ) vorgesehen sind. 
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11. FOIIvorrichtung nach einem der AnsprOche 9 Oder 10, 

wobei der FOrderer (2) fur geschaumte Teilchen ein SchneckenschraubenfOrderer ist. 

12. FOIIvorrichtung nach einem der Anspruche 9-11, 

s wobei die Wiegemittel eine Vielzahl von KraftmeGdosen (4), die mit dem Wiegetrichter (3) verbunden sind, aufwei- 
sen. 

i 

Revendications 

w 1. Procede de fabrication d'un article moule par expansion, en remplissant un moule avec des particules moussees 
d'une resine thermoplastique et en provoquant ainsi I'expansion des particules moussees et la liaison par fusion 
sous Taction de la chaleur, caracterise par I'etape de mesure de la charge de particules moussees necessaires 
pour atteindre une charge fixee de particules moussees dans le moule, realisant ainsi leur moulage par expansion. 

is 2. Procede selon la revendication 1 , dans lequel les charges f ixees de particules moussees sont effectuees a un taux 
de remplissage de 0,8 £ y^N 2 ^ 1.5 dans lequel Vi represente un volume apparent de particules moussees a 
atteindre avant le remplissage et v 2 represente un volume d'un article moule projete, lesdits v<\ et v 2 etant exprimes 
en termes de crrtf, realisant ainsi leur moulage par expansion. 

20 3. Procede selon ia revendication 1 ou 2, dans lequel les particules moussees de la resine thermoplastique sont des 
particules obtenues par expansion des particules de la resine thermoplastique, qui contient en son sein un agent 
gonflant, sous pression dans un recipient de pression. 

4. Procede selon la revendication 1 ou 2, dans lequel les particules moussees de la resine thermoplastique sont des 
25 particules obtenues par fusion et malaxage de la resine thermoplastique et d'un agent gonflant dans une extrudeuse, 

I' extrusion et ('expansion du produit fondu resultant sous forme de boudin et ensuite le hachage du boudin en par- > 
ticules. 

5. Procede selon la revendication 1 ou 2 dans lequel les particules moussees de la resine thermoplastique sont des 
30 particules obtenues par dispersion des particules de la resine thermoplastique et d'un agent gonflant dans un milieu 

de dispersion dans un recipient de pression, en chauffant la dispersion resultante sous pression pour impregner 
les particules de la resine avec I'agent gonflant et ensuite en laissant la dispersion sous pression atmospherique 
pour faire mousser les particules. 

35 6. Procede selon Tune quelconque des revendications 3-5, qui comprend Pabandon des particules obtenues par expan- 
sion sous pression atmospherique pour les laisser vieillir, la soumission des particules moussees ainsi vieiilies a 
un traitement pressurisant avec un gaz inorganique, pour appliquer une pression interne aux particules moussees 
dans un reservoir a surpression, la mesure de la charge de particules moussees ainsi appliquees avec ia pression 
interne, et enfin le rempl issaged' une charge fixee de particules moussees dans un moule. realisant ainsi le moulage. 

40 

7. Procede selon Tune quelconque des revendications 3-5, qui comprend ('abandon des particules moussees obtenues 
par expansion sous pression atmospherique pour les vieillir, la mesure de la charge de particules moussees, et 
ensuite le remplissage d'une charge fixee de particules moussees a un taux de remplissage de 0,94 * y^N 2 ^ 1 ,50, 
realisant ainsi leur moulage. 

45 

8. Procede selon I'une quelconque des revendications 1 -7, dans lequel les particules moussees remplissant le moule 
sont chauffees avec une vapeur pressurisee de 2,0-4,5 kg/cm2.G, realisant ainsi leur moulage. 

9. Dispositif de remplissage pour particules moussees en resine thermoplastique, comprenant une tremie de pesage 
so (3) equipee de moyens de pesage; un mecanisme d'alimentation des particules moussees (2) adapte pour contrGler 

la quantite de particules moussees en resine thermoplastique a amener a la tremie de pesage (3) conformement 
a la charge de particules moussees contenue dans la tremie de pesage (3); une tremie d'alimentation des particules 
(7) adaptee pour garder temporairement une charge fixee de particules moussees, qui a ete pesee dans la tremie 
de pesage (3) et ensuite pour la transferer; et une machine de remplissage (11) pour le remplissage des particules 
55 moussees dans le moule. 

10. Dispositif de remplissage selon la revendication 9, dans lequel plusieurs tremies de fixation (8) sont fournies entre 
la tremie d'alimentation des particules (7) et la machine de remplissage (11). 
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11. Dispositif de remplissage selon la revendication 9 ou 10, dans lequel le chargeur de particules mouss6es (2) est 
un chargeur a vis h&icoTdale. 

1 2. Dispositif de remplissage selon Tune quelconque des revendications 9-1 1 , dans lequel les moyens de pesage com- 
prennent une multitude de cellules de charge (4) jointes a la tr&mie de pesage (3). 
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